Background. Lumpectomy may result in major deformities and asymmetries in approximately one-third of patients. Although oncoplastic surgery (OP) could be a useful alternative to avoid them, lack of strong data is causing some debate. The purpose of this study was to compare aesthetic outcomes in patients undergoing OP versus lumpectomy using three different assessment methods. Methods. A total of 122 patients were included in this cross-sectional multicentric study; 57 underwent OP (46.7 %), and 65 underwent lumpectomy (53.3 %). Two breast surgeons and two plastic surgeons from different institutions using the Garbay scale independently evaluated aesthetic outcomes. BCCT.core software was applied in both groups, and the patients evaluated their aesthetic outcomes answering a questionnaire about their satisfaction rate. Results. OP group had a higher proportion of excellent aesthetic results according to the BCCT.core software analysis (p = 0.028) and the specialists (p = 0.002). Multifactorial analyses showed that age C70 years (RP = 6.02; 95 % confidence interval [CI] 1.73-21.0; p = 0.005), tumors in the medial, inferior, and central quadrants (RP = 4.21; 95 % CI 1.88-9.44; p \ 0.001), and large breasts (RP = 7.55; 95 % CI 2.48-23.0; p \ 0.001) were significant risk factors for poor aesthetic outcomes after lumpectomy. The patients classified their results as better than those by the specialists and by the software, with no statistical difference between the groups. Conclusions. Excellent aesthetic results were more frequent in the OP group according to BCCT.core software analysis and specialists. In addition, some clinical conditions and tumor locations in the breast can be considered risky factors for poor aesthetic outcomes in lumpectomy.
ABSTRACT
Background. Lumpectomy may result in major deformities and asymmetries in approximately one-third of patients. Although oncoplastic surgery (OP) could be a useful alternative to avoid them, lack of strong data is causing some debate. The purpose of this study was to compare aesthetic outcomes in patients undergoing OP versus lumpectomy using three different assessment methods. Methods. A total of 122 patients were included in this cross-sectional multicentric study; 57 underwent OP (46.7 %), and 65 underwent lumpectomy (53.3 %). Two breast surgeons and two plastic surgeons from different institutions using the Garbay scale independently evaluated aesthetic outcomes. BCCT.core software was applied in both groups, and the patients evaluated their aesthetic outcomes answering a questionnaire about their satisfaction rate. Results. OP group had a higher proportion of excellent aesthetic results according to the BCCT.core software analysis (p = 0.028) and the specialists (p = 0.002). Multifactorial analyses showed that age C70 years (RP = 6.02; 95 % confidence interval [CI] 1.73-21.0; p = 0.005), tumors in the medial, inferior, and central quadrants (RP = 4.21; 95 % CI 1.88-9.44; p \ 0.001), and large breasts (RP = 7.55; 95 % CI 2.48-23.0; p \ 0.001) were significant risk factors for poor aesthetic outcomes after lumpectomy. The patients classified their results as better than those by the specialists and by the software, with no statistical difference between the groups. Conclusions. Excellent aesthetic results were more frequent in the OP group according to BCCT.core software analysis and specialists. In addition, some clinical conditions and tumor locations in the breast can be considered risky factors for poor aesthetic outcomes in lumpectomy.
It is expected that nearly one-third of lumpectomies will result in major deformities and asymmetries, potentially having a negative impact on the quality of life of patients. [1] [2] [3] Thus, from the 1980s on, and especially in the 1990s, the oncoplastic surgery (OP) concept has been developed, combining both aesthetic and cancer surgery techniques. The purpose was to reduce the risk of late deformities and asymmetry after lumpectomy. In addition, these new techniques have broadened the indications for breast-conserving treatment (BCT), especially in patients with larger tumors, with the benefit of avoiding mastectomy in some cases. In addition, its philosophy is that the appearance of the breast and the quality of life of the patients should be components of the breast cancer treatment.
For women facing BCT, good aesthetic outcome is one of the main goals, and therefore measurement of this is critical for a better selection of the patients in clinical practice. Although OP has been receiving widespread attention as a good approach to avoid deformities in BCT, lack of strong data has led to some debate about its real impact. Many individualized tools have been developed for its aesthetic evaluation. Parameters related to symmetry, differences in color, and resulting scars were analyzed in different scales. Some of them have been designed for the evaluation of the aesthetic outcomes by the surgeons, and others are patientreported outcomes.
1,4-7 Current methods vary widely and could be complementary, because their focus are patient and surgeon-centered assessment methods. In addition, the software breast cancer conservative treatment cosmetic results (BCCT.core) is an objective and valid method developed for the evaluation of aesthetic outcomes in BCT. 4 However, it was not applied until now in OP.
Consequently, comparative data between aesthetic outcomes in lumpectomy and OP are limited to a few series in the literature. Therefore, the purpose of this study was to evaluate the aesthetic outcomes in patients with breast cancer undergoing lumpectomy and OP using the software breast cancer conservative treatment cosmetic results (BCCT.core), patient's, and surgeon's aesthetic evaluations. 4 
PATIENTS AND METHODS
This is a cross-sectional, multicentric, two-independentgroup study, with patients undergoing BCT, in which the first group underwent level 2 OP techniques (bilateral surgeries with mammaplasty techniques) at the Hospital Nossa Senhora das Graças (HNSG) Breast Unit in Curitiba (Brazil). The second group underwent lumpectomy with incisions over the tumor, without removing skin (except in cases where the tumors where close to skin). Breast parenchymal reapproximation was performed in all cases, followed by intradermal suture, at three different hospitals in Novo Hamburgo: Unimed, Regina, and Municipal, between 2007 and 2012, by the same breast surgeon (GS).
All patients were included in this study who were diagnosed with ductal carcinoma in situ or invasive carcinomas (T1-T2), diagnosed by core-biopsy or mammotome, who were candidates for BCT through evaluation by clinical exam, mammography, ultrasonography, and/or magnetic resonance imaging. All participants agreed to take part in the study and have signed an informed consent form. In order to be included in this study, all patients had to be finished their treatments, and be at least 6 months after the conclusion of radiotherapy.
All patients were photographed with a Nikon 10.0 megapixels camera in the frontal, semi-profile, and bilateral profile views, in front of a dark background, and from the same distance (2 m) between them and the photographer (Figs. 1, 2) . The objective aesthetic analysis was performed by two independent plastic surgeons from the European Institute of Oncology in Milan (Italy), and two breast surgeons-one from Hospital de Cancer de Barretos (Brazil), and other one from Hospital Santa Casa de São Paulo (Brazil). They independently evaluated the volume, shape, breast symmetry, position of the inframammary fold, and the scars, according to Garbay's criteria. 5 The conclusions were graded from 0 to 10. Zero corresponded to worst and 10 to the best result. The patients also answered a questionnaire about their satisfaction rate with the aesthetic results, and their answers were graded as excellent, good, regular, and unsatisfactory.
The aesthetic results were also evaluated with the use of BCCT.core software. The BCCT.core software summarizes all objective symmetry measurements. This software carries out a semiautomatic analysis of torso photographs in an anterior-posterior view. The examiner designates (predetermined points), followed by automated software calculations of different relational symmetry measurements including: breast volume, skin color and scars. An algorithm combines all the measurement results into an overall aesthetic score. The final results are based on a four-point scale: excellent, good, fair, and poor. 4, 8, 9 This study was approved by the Internal Review Board from Positivo University, in Curitiba, Brazil.
Statistical Analyses
The quantitative variables were described through average and standard deviation (symmetric distribution) or median and interquartile range (asymmetric distribution). The categorical variables were described by absolute and relative frequencies. To compare averages between the groups, the t test was applied. In cases of asymmetry, the Mann-Whitney was used. For the comparison of proportions, the Pearson test or Fisher exact-test was applied. To complement these analyses, the adjusted residuals test was used. For the concordance among specialists, software and patients, kappa coefficient was applied. The concordance power is established by the following manner:\0.2 = poor; between 0.21 and 0.40 = fair; between 0.41 and 0.60 = moderate; between 0.61 and 0.80 = good and [0.80 = very good. To control confounding factors, Poisson regression analysis (outcome variable: aesthetic results) or analysis of covariance (outcome variable: SF-36 scores) were used. The criterion for the inclusion of the variable in the multivariate model was that it presented a p value\0.20 in the bivariate analysis. The level of significance adopted was 5 % (p B 0.05), and the analyses were performed in the SPSS program version 18.0.
RESULTS
A total of 122 patients were included in this study. Among them, 57 underwent OP (46.7 %), and 65 underwent lumpectomy (53.3 %). The demographic and oncologic characteristics of the two groups are presented in Table 1 . In the OP group, 38 patients (66.7 %) underwent inferior pedicle techniques, 17 (29.9 %) superior pedicle, 1 central quadrantectomy (1.7 %; contralateral symmetry in this case was with inferior pedicle), and 1 (1.7 %) round block. Both groups were similar in most of variables, but time between the surgery and the study analysis was shorter in OP group (p = 0.047). The educational level in OP group was higher (p \ 0.001), as was their average body mass index (BMI) (p = 0.012). In addition, in the OP group all were patients in the private system, while the lumpectomy group had 38 % of patients from the Brazilian public health system (SUS).
Invasive ductal carcinoma was the most frequent diagnosis, corresponding to 67.3 % in OP group and to 86.2 % in lumpectomy group. Both groups showed a high prevalence of associated ductal carcinoma in situ, with 66 % in the OP group and 79.7 % in lumpectomy group. The weight of the surgical specimen was higher in the OP group, ranging from 40 to 121 g. The sentinel node biopsy was performed in 49 patients of the OP group (94.2 %) and 59 patients in lumpectomy group (92.2 %). There were more patients with axillary metastases in lumpectomy group. The reoperative rates were similar in both groups.
The OP patients showed a considerably higher proportion of excellent aesthetic outcomes, classified both by software (p = 0.028) and by specialists (p = 0.002; Table 2 ). The association of the aesthetic results with the tumor location, size of the breasts, and tumor size with the type of surgery is presented in Table 3 . This association was relevant only in lumpectomy patients. Patients with Concordance among the four specialists was significant (kappa = 0.20; p \ 0.001) but was considered poor, according to the Altman criteria (1991). When the concordance in each category was evaluated, it was observed that the categories ''excellent'' (kappa = 0.32) and ''bad'' (kappa = 0.29) showed a higher degree of concordance than the categories ''good'' (kappa = 0.10) and ''regular'' (kappa = 0.11). When the concordance between the four specialists and the BCCT.core was evaluated, it was found a poor concordance (kappa = 0.12; p = 0.047). There were relevant differences between the aesthetic evaluation by the specialists, the patients and the software (p \ 0.001). The patients classified their results as better than the software.
DISCUSSION
Aesthetic results after lumpectomy may be unsatisfactory in approximately 30 % of the patients. 10, 11 Both the deformity and asymmetry between the breasts remain as a reminder of the disease and, therefore, interferes in the psychological adaptation and return to normality. The rate of unsatisfactory results in OP ranges from 0 to 18 % in the literature. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] Therefore, an adequate selection of patients can reduce this by 25-30 %. 13 Many other factors can influence aesthetic results after lumpectomy: age, BMI, size and location of the tumor, breast size, as well as the adjuvant treatment applied. Our findings showed an association of increased age with unsatisfactory results in the lumpectomy group, especially 28 Approximately 35 % of breast tumors are located in the lower (inner or outer) quadrants, 29 and in lumpectomy this localization is a risk one (the same for inner and central quadrants), because loss of tissue there can distort and lower the nipple and areola complex. Another relevant data in our series was in relation to the breast size, because larger breasts were related with worse aesthetic outcomes in the lumpectomy group. In these larger-breasted women, OP has an important role for the improvement of aesthetic results and patients' satisfaction. In addition, OP results in lower risk of compromised margins in these patients. Significantly reducing breast size also improves and simplifies radiotherapy planning. 28 The rates of satisfactory aesthetic results are encouraging with OP, as they range between 84 and 89 % compared with lumpectomy, which range from 60 to 80 %. 30 A recent meta-analysis showed significantly higher satisfaction with aesthetic results, in the OP group (89.5 vs. 82.9 % in lumpectomy; p \ 0.001). 31 Our results showed that the evaluation by the specialists is similar to the ones mentioned in previous studies, with 91.3 % in the OP group and 80 % in lumpectomy.
Patients' self-evaluation is, certainly, the easiest one to perform. However, reproducibility is low, because it usually reflects their expectations before the surgery and psychosocial adaptation with the aesthetic results. Several factors, such as age and differences in social and economic levels, could influence the satisfaction rate and final analysis by the patients. Usually, patients considered their results more favorable than specialists. 8, [32] [33] [34] Thus, our data are in agreement with the literature, as the patients classified their results as better than those by the specialists and by the software. In addition, there were differences in educational level (lower in the lumpectomy group), and the proportion of public health care patients (higher in lumpectomy group). In Brazil, it is frequently observed in daily practice that the expectations are higher in private practice and in patients with higher formal education. These factors can interfere with the patient's self-evaluation results in our series.
The most common subjective method used in practice is the evaluation by specialists. 1, 35 Many authors have employed a variant of the scale originally described by Harris, which divides outcomes into four categories: excellent, good, fair, or poor. 4, 33, 36 In 2011, Veiga evaluated 45 breast cancer patients undergoing OP and 45 patients treated by lumpectomy, applying the subscales modified Garbay scale. 1 This scale takes more in account on some specific details in relation to symmetry, which, could be better for evaluation in OP. Although this could be a more meticulous method, its interobserver agreement was low here. In our study we used this scale, and observed a poor agreement between all surgeons and between plastic surgeons and breast surgeons too.
The BCCT.core software, is an objective method developed for the evaluation of aesthetic results in lumpectomy through photographic records of the patients in the anteroposterior position, analyzing parameters related to symmetry, differences in color and scarring, and through the points of reference compiled by the user (contour of breasts, nipples, and sternal furcula). 4 Results are classified as excellent, good, fair and poor. Some studies have shown their utility, observing concordance with the results obtained through the software in comparison with the evaluations by the observers using the Harris scale. 4, 35 In our series, this software was applied for the first time in OP. Concordance between the specialists and the software was considered poor (K = 0.12). We believe that this, in part, was due to the use of the Garbay scale instead of Harris scale. Although Harris' scale is a good methodology for aesthetic evaluation in breast conserving surgery, Garbay's scale, in our view, takes more account on some specific details in relation to symmetry, which could be better for evaluation in OP. Another important point that could explain this result is that the software evaluation analyse the breasts in a single position, whereas specialists analyzed in three positions, as shown in Figs. 1 and 2 .
The subjective and objective methods are complementary, and it is important to consider patient's opinion too. Objective methods might be more useful for the choice surgical technique itself, evaluating the symmetry between the breasts. In our study, OP patients had a significantly higher proportion of excellent aesthetic results evaluated through both software (p = 0.024) and by specialists (p = 0.002). Modest asymmetry registered by the software may not be relevant for the patients, and their evaluation, many times, can be affected by sociocultural elements. It is important to consider, however, that better results confirmed by the software, as in OP cases, mean more symmetric breasts and consequently could be positive for more satisfaction of the patients.
CONCLUSIONS
The original focus of OP was to maintain and even to improve quality of life of patients, because most of them are expected to enjoy long-term survival. 32 Results considered excellent both in subjective and objective evaluation were more frequent in patients undergoing OP. In addition, there are locations in the breast that can be considered as risky for poor aesthetic results in lumpectomy. Large breasts and advanced age also were determined factors associated with unsatisfactory results in lumpectomy. In these selected cases, OP should be considered a better option than lumpectomy.
